Background Irish search and recovery divers dive on a voluntary basis to recover missing persons. During these procedures, they encounter situations not typically part of ordinary human experience and might be expected to experience psychological effects as a result.
Introduction
Search and rescue divers often contend with cold, dark conditions in a pressurized environment where they are subjected to sensory deprivation. During their recovery activities, they may have to deal with cadavers in an advanced state of decay, thereby being exposed to circumstances they may find highly traumatic [1] .
When exposed to traumatic events some people will have symptoms of post-traumatic stress disorder (PTSD). While there has been much research into PTSD in general, there has been very little research on PTSD related to diving [2, 3] .
Therefore, this study aimed to ascertain if Irish search and recovery divers previously exposed to the potentially traumatic circumstances of missing person recovery were at higher risk for PTSD symptoms than divers without such experience. We also ascertained the coping factors utilized by divers in comparison to a study of US divers involved in the recovery of 230 fatalities of the crashed Trans World Airlines (TWA) Flight 800 [2] .
Methods
This was a cross-sectional study with the study group consisting of all active Irish Underwater Council search and recovery divers (the largest group of search divers in Ireland). Using the group network, each of the 260 divers received a self-administered questionnaire that incorporated questions from two validated questionnaires. These were the Impact of Event Scale revised (IES-R) questionnaire [4] and an amended Coping Factor questionnaire which was reproduced from a study of American divers [2] . The latter questionnaire was validated in a focus group before wider administration. Ethical approval was received from the Clinical Research Ethics Committee of Cork Teaching Hospitals.
The IES-R [4] consisted of a 22-item self-administered questionnaire addressing the three symptom groups; intrusion, avoidance (eight questions, respectively) and hyper-arousal (six questions). The IES-R questionnaire utilizes a Likert scale of 0 to 4; 0 meaning 'not at all' and 4 meaning 'extremely affected'. The scores are cumulative with the highest possible score on the intrusion and avoidance scale being 32, and 24 on the hyper-arousal scale. All scales were internally consistent with Cronbach's α = 0.88 for intrusion, 0.85 for avoidance and 0.79 for hyper-arousal.
In relation to coping factors, participants were asked to rate each of the coping factors on a scale from 0 to 2 as to how helpful the diver finds it as a useful coping mechanism with 0 indicating 'not at all useful' and 2 indicating 'very useful' [2] .
Recovery experience was ascertained by asking the number of previous missing person recoveries, dichotomised as 0 and 1.
Mann-Whitney U-test was used to determine differences in the symptom scales between divers with and without recovery experience. The means of the coping questionnaire scores were compared with those reported in the US diver study [2] ; 95% confidence intervals for the US study were calculated by the authors using the published data [2] .
Results
One hundred and fifty-five questionnaires were returned giving a response rate of 75%. Table 1 gives results of IES-R scores for the entire sample and for divers with and without prior recovery experience. Divers with experience (n = 133) had an average of five prior missing person searches. They were generally older (non-significant) and had more years of diving search experience (P ≤ 0.01) than divers without recovery experience (data not shown). This group scored lower on all three symptom dimensions than those without recovery experience, with a significant difference for intrusion (P < 0.05). Table 2 gives results for coping factors for Irish search and recovery divers when compared with those for the US TWA Flight 800 recovery divers [2] . The three strongest coping factors were training, support from peers and search unit and sense of duty, with no marked differences between the Irish and the American samples as indicated by overlapping confidence intervals. Exceptions were 'bagging remains underwater' as more important for the American divers and 'chain of command' with higher importance for the Irish divers.
Discussion
The main strength of this study was the high response rate which was achieved as the principal author is a search diver with direct access to each of the search groups.
Our study suggests that in this population, divers with experience of the recovery of missing persons' remains were not at an elevated risk of PTSD symptoms compared with divers with no such experience. These findings are consistent with those of the US diver study which also found no elevated risk of PTSD symptoms in emergency response divers with recovery experience [2] . The results do not support the hypothesis that accumulated exposure to critical events increases PTSD symptomatology [5] . In fact, our data showed divers with recovery experience to be less affected by PTSD symptoms, although this was statistically significant for intrusion symptoms only. This result may be due to a survivor bias, but may alternatively indicate a 'wear-off effect' of PTSD symptoms for the most experienced divers. Further exploration could be a worthwhile subject for a prospective cohort study. 
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The absolute level of PTSD symptoms in this sample has to be interpreted with caution as no normative values have been established for the IES-R and cut-off points for symptom levels of clinical concern vary in the literature. In our study, average symptom levels appear to be low in relation to the possible scale maximum.
Bias has to be considered when interpreting the findings. It is possible that the results may have differed among the 25% of non-respondents.
Each of the divers surveyed will have had to complete a diving medical (which complies with UK sports diving medical committee standards) before taking part in search operations, so the results may also be subject to selection bias for this reason.
Our results on major coping factors show close similarities with those reported by the US study [2] , with the three highest rated coping factors being training, support from peers/search unit and sense of duty.
In conclusion, our results may indicate a wearingoff of vulnerability to traumatic events associated with search and recovery diving with growing experience of such events, but selection and survivor bias may also have played a part in influencing the results of our study.
Key points
• Search and recovery divers are exposed to a wide array of physical and psychological hazards as part of their work.
• Search and recovery divers do not appear to be at an elevated risk of post-traumatic stress disorder symptoms as described by the Impact of Event Scale revised survey tool.
• The main coping factors utilized by search and recovery divers are training, peer support and sense of duty/mission purpose.
